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REQUIREMENTS 
EQUIPMENT 


KVLILD MEMORY RANACERENT OPTION 


OPTIONAL HARDWARE THAT THE PROGRAM WILL EXERCISE 





MEMORY TO 124 Ku OF “DOES NOT HAVE TO BE CONTIGUOUS, 
BLOCKS OF 4KW WILL NOT BE USED 
RF 11 SK 
RK11 SK 
iit CTAPE-TRANSPORT ONE (1) 
Sit ASR3S TELEPRINTER 
11 — LINE PRINTER 
STORAGE 


THIS PROGRAM USES MEMORY FROM 00000 TO i7760. 

LOADING PROCEDURE 

PROCEDURE FOR NORMAL ABSOLUTE TAPES SHOULD BE FOLLOWED. 
STARTING PROCEDURE AND SWITCH SETTINGS 

NORMAL STARTING PROCEDURE 


BADE or seer 
SELECTION SWITCHES (SEE 4.2)-ALL 
WORST CASE TESTING. 


SS START 
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NORMAL STARTING PROCEDURE (CONTINUED) 
WILL IMMEDIATELY HALT. AT THE HALT, SET THE DESIRED 
gEVICE cE Seve? ON Si SWITCHES (SEE 4.3) AND THE DESIRED DYNAMIC 


ag Mic RING yee $s hs TTY OUTPUT Meee Uae ay 
ay SSE SELECTING The if See AL ODRESS SPACE 
DAL THe ADORESS ISK dite 
EES OF FUL a See ALL MEMORY (UNLESS THE TTY 
PUT ts a: 
MEMORY MANAGEMENT SELECTION SWITCHES (INITIAL SWITCH REGISTER SETTINGS). 


THE SWITCHES SET AT STARTUP DETERMINE THE WAY IN 
WHICH MEMORY IS MAPPED AND EXERCISED: 


SWO=1 OR UP---INH Or USER FOE, WILL NOT BE SET AT ALL) 
SW1=1 OR oT 


med | i" ee eeerna OE 
2 8 Sac oe a PB. 


DEVICE SELECTION SWITCHES 
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Raid AP oer. exist, SPONDING 
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143 4.4 RESTART PROCEDURE 
145 USING RESTART ADDRESS 310 THE SWITCH REGISTER SETTINGS 
l PREV Y ARE USED (FOR BOTH MEMORY ANAGENE 
14 CTION VI CTION). NO HALT OCCURS AFTER 
148 START IS PRESSED. 
ig9 S. OPERATING PROCEDURE 
igs 5.1 OPERATIONAL SWITCH SETTINGS 
158 5.1.1 BASIC SWITCH SETTINGS-STARTUP 
156 SEE SECTIONS 4.2 AND 4.3 FOR THE BASIC SWITCH SETTINGS USED AT STARTUP. 
1 THOSE SWITCHES ARE NOT RECHECKED AFTER THEY ARE INITIALLY STORED. 
158 5.1.2 DYNAMIC SWITCH SETTINGS 
16 The oft bQHING SWITCHES ARE RECHECKED PERIODICALLY DURING PROGRAM 
: ON: 
164 1S=1 OR UP---HALT ON 
165 1421 OR UP : 
166 1321 OR UP---INHIBI PRINT OUT 
ifs autest On UP-—-INIEIT SLB-P AND INHIBIT 
‘ s oon 
is pie ee NRTA 
17 SW10=1 OR up---THHiE : PROCESSOR TEST ( SET, PROCESSOR 
172 ieet tg PERMANENTLY INHIBI 
175 
: 5.2.1 
178 SUBROUTINE BETWEEN EHCH SUBTEST. IT RECORDS 


i Be START OF THE 
181 cunts One tn ton ff A 9 Score .,00P IS 
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THIS ENT CALLS T THE SUBROUTINE PRINT, WHI WHICH PRINTS CUT THE paotestoe status 
an AND THE CONTENT OF THE RUSRENT BNC COUR OUNTER. NOTE THAT 
THE TR OEATION COUNTER WILL BE THE VIRTUAL aboREss OF THE HLT 


TRAPCATCHER 


10 Betect Rb soem nexeee ey eo AT LOCATION DESIGNED 


INTERRUPT VECTOR AREA OF 


EACH mate ENTRANCE ADDRESS is LOADED WITH uy A RECT CG 
NEXT LOCATION. THE NEXT IhtERRie ad i pone reee A ar “(00060 
ead wth 


OR pre i AREA EXAMINE ee) REGISTER 
Pine ier He ne Geen HE RET oe 


EMTSRV (EMT HANDLER) 

CORRECT SERVICE ROUTINE, T TRH HANOLED BY EMT CALLS. ARE 
PRI CALL) AND BSasRV 

EOBSRV (END OF BANK SERVICE) 
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BEGINX (CORE EXPANSION SPECIAL HANDLER) 


ION IS UTILIZED, A NUMBER OF SPECIAL ACTIONS MUST 
ke NG OF EACH BANK. THE SCOPE ROUTINE VECTOR 
fe (OApED” TO POIN 1 


NEW BANK IF TC1l AND RF! 
C ON IS a Note 
PFAIL (POWER FAIL 


IN THIS VERSION THE POWER FAIL ROUTINE IS NOT OPERABLE. 

TYOUT (TTY OUTPUT) 

THIS ROUTINE OUTPUTS A COUNT PATTERN IN THE INTERRUPT MODE TO THE 
TELEPRINTER. 


RFSTART (RF11 DISK) 
THIS ROUTINE PERFORMS A ron TH DISK WRITE Pee Oe THE DISK. 


Use hare i antes, dd 
Pa es ys ate a tad 


INTO MEMORY). THERE IS A LOCATION IN THE PROGRAM THAT IF MODIFIED 
WILL ALLOW EXERCISING UP TO EIGHT DISKS. 
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THE NECESSARY SETUP TO BEGIN READING. OR WRITING THE TAPE. 
REGEN (TC11 WRITE BUFFER REGENERATE ROUTINE) 
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AsO SETS UP 


TO Se ae IF DATA Oe MES TuGT READ . THE ROUTINE 


TCCK (TC11 CHECK DATA ROUTINE) 
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$.2.18 LCLK (LINE CLOCK) 


§.2.19 LPl (LINE PRINTER) 


IS BEING PRINTED. 
5.2.°0 RKSTART (RK-11 DISK) 


WWIWWI WWII 
2 0 pe bo ee 
WONIMU CW 


ond 


WRITTEN, A WRITE CHECK IS USED TO VERIFY THA 
HAS BEEN WRITTEN’ CORRECTLY ON THE DISK. 


5.2.22 CORE EXPANSION (DET1) 


THE 

THE LISTING SHOWS ONL CODE FOR BANK ZERO. WHEN AN 
BCOURS THAT SeCNOT N BANK ZERO, IGNORE THE 

BITS OF THE PRINT OUT AND USE THE LISTING FOR BANK 


SORES ROR Orns 


GOMRELTCY The S¥sfeN 170 KILL RUN AT FULL SPEED FoR S5 SEbONOS. AND 
OUR OR LESS (AND T ay pens or eae ) WILL 
STALL "FOR S SECONDS. TIMES GIVEN ARE BASED ON 60 CYCLES AS THE LINE FREQUENCY. 


THIS ROUTINE OUTPUTS TO THE LINE PRINTER IN THE FLAG MODE WHILE 
FILLING THE BUFFER, AND IN THE INTERRUPT MODE WHILE THE BUFFER 


THE DATA THAT TS WRITTEN ON THE DISK IS PART OF THE TEST. PROGRAM 
EN CONT TOUDUS BLOCKS TRU THE DISC REMGRY. ATEN THE TOTAL DISK 


OR BB, CR BOT HM OES 
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PROGRAM AND/OR OPERATOR ACTION 
PROCESSOR TEST EXECUTION - 4K AS 32K 
IF SWITCHES 0, 1, AND 2 ARE ALL DOWN ( 
TEST WILL BE EXECUTED TREATING EACH 4K BANK AS 32K 
ADDRESS SPACE. THE FOLLOWING DETAILS THIS MODE OF 
BCA” lac 
Bs ies UBER Paar 1S ot ens 10 aobrese ART OF 
Ti holes Tet oT phos 1, A anofie USER PAGE 2 Is WAPPED Ru, 
Ths Tt Petal AND SOE ec te TESTS ARE EXECUTED 

. THIS CY S REPEATED FOR REMAINING USER PAGES, 
MAPPING EACH IN TURN TO 0 xD 


THRU THE Y 2 PASS USING PAGE 7 
IS FOR T ReXT Sk BANK sien Ea WHEN 


a 
3 
F 
z 
- 
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UNTIL THE EXTERNAL BANK Te REACHED, AF HIGH POINT USER'O fS MAPPED = 
BACK TO BANK O AND THE PROCESS STARTS AGAIN. 





5.3.2 PROCESSOR TEST EXECUTION - CORE EXPANSION 
5.3.3 PROCESSOR TEST EXECUTION - BANK O ONLY 
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ERRORS 
ERROR PRINTOUT 
PR ARE IN AN VERSION OF THE STANDARD FORMAT 
USN. THREE foRoS” Be WORD IS THE OCTAL VALUE OF THE 
VIRTUAG PC#2 OF THE DETEC SECOND WORD IS THE 
REGISTER WHEN THE ERROR WAS DETECTED. 


i a eek TTC aNe Pocesin Tet. 


ICH IS THE RETURN ADDRESS IN 
THE STAR TING ADORESS OF THE CURRENT BANK SIMPLY APPEND 


TO OF OCTAL VALUE PRINTED OUT (I.E. 
bo INDICATES THE BANK BEGINNING AT PHYSICAL ADDRESS 


ERROR RECOVERY 


i UG ae AE PE TEE Bue 
tt ONTINGE, IF I UP IN A LOOP, ERROR IS 
LIKELY TO BE A Fon WHICH WAS Ne NEVER RECEIVED. IF A HALT 


Fg Huse aa a he aL coe eer 
MES I TOR LEGER HIF TAPE RUST Be 
REPOSITIONED TO LEADER BEFORE RESTARTING THE TEST. 
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we 6.3 FINDING WHICH PROCESSOR TEST WAS BEING EXECUTED WHEN AN ERROR OCCURRED 
444 SOME ERRORS ARE DEPENDENT ON THE PROCESSOR TEST BEING RUN (SUCH 
44S AS LATENCY ERRORS WHICH ONLY SHOW UP IN WORST-CASE PROCESSOR 
yu TIMING). THE SCOPE ROUTINE CONTAINS A LOCATION C “RETURN” 
yy? WHICH STORES THE st BRTING RODRESS HE PROCESSOR TEST CURRENTLY 
“se Spo” FSU 13. DOM DOWN BT eTARtT Scope cour] REF ORE heer 
OPE tte SSOR ay THs, "WD BETERH TERMINE WHICH PROCESS 


Te carn a ELS EEE, meat b, Eine GER 










YOU HAVE 
OF MEMORY. THE CONTENTS OF RETURN IN THE C BANK OF 
MEMORY IS THE VIRTUAL ADDRESS OF THE START OF THE CURRENT 
“PROCESSOR TEST. 
7.0 RESTRICTIONS 
PROGRAM MUST BE LOADED INTO LOWER 4K OF MEMORY. 


THE INHIBIT SWITCHES MUST ONLY BE SET FOR ALL DEVICES THAT ARE PART OF 
THE SYSTEM BUT WHICH YOU DO NOT WISH TO RUN. 


IF THE LINE PRINTER IS USED, STARTING ADDRESS 310 MUST BE USED. 
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8.0 MISCELLANEOUS 
8.1 EXECUTION TIME 


EXECUTION TIME VARIES WITH THE AMOUNT OF MEMORY, THE TYPES OF 
MEMORY, THE DEVICES RUN, AND THE OPTIONAL MODES OF EXECUTION USED. 


A PASS RUN WITH CORE EXPANSION AND 4K AS 32K RELOCATION SOTH 
INHIBITED TAKES LESS THAN 10 SECONDS (RUNNING NO 1/0). 


a PO Bini, (al ASTERISK 19 PRINTED 
ABOUT 15 SECONDS P (AN ASTERISK IS PRINT 
END OF A FULL PASS, EROND THE BELL IS RUNG A 
4K BANK). 
A PASS RUN WITH 4K AS 32 WITH TAKES ABOUT 1 MINUTE PER 4K BANK. 
8.2 STACK POINTERS 
THE KERNEL STACK POINTER IS INITIALIZED TO 17760. 
THE USER STHCK POINTER 1S TNT ZED TO 400. IT IS RELOCATED 
THRU ALL_USER PAGES AND TO EVERY 4K BANK IF THE 4K AS 3eK 
MODE OF EXECUTION IS RUN. 


8.3 MONITORING PHYSICAL AND VIRTUAL ADDRESSES 


DURING EXECUTION oF 4K AS 32K, IT IS HELPFUL TO SET THE 
ADDRESS SELECTOR TO PROGRAM PHYSICAL AND THE DATA C 
TO TA PATHS. IF Otte IS IS DONE. THE ADDRESS LIGHTS WILL 

RIES ded PHYSICAL ADDRESSES WHILE” THE DATA LIGHTS 
WILL bu ee CURRENT TERTUALF ADDRESSES (SINCE THEY ARE USED AS 
DATA A GREAT DEAL OF 
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9.0 PROGRAM DESCRIPTION 


aad es IS DESIGNED TO RUN BACKGROUND 
mae TESTS AND FO 7b 1 1/0 WITH MEMORY 


Reena GOR UF ee a8 SSM 
Th FBT i “By PRY ait 0 COMPLEX. 
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ef 
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SERVI Y INTERRUPT. 
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= 0-2 bo po Bop 
000 NOU £ tvTu 





ESRC IRR TRE SOON LOR ts 


C02 


DSKTGB NMACYL] 27(732) 14-OCT-76 16:30 PAGE 17 
DOBKTG.P11 


CORPORATION, MAYNARD, MASS. 01754 
T1l-D --- ony. PCL1,KWL1-L 


ae TEM EXERCISER, WIT 
Sie & Sleds mae OUS RUNNING OF 1/0, WITH PROCESSOR INSTRUCTION TEST AND 
ATT T ENABLED TO BE CONSIDERED MAINLINE CODE 


3170 IN KERNEL MODE 
:CPU TESTS RUN IN USER MODE UNLESS INHIBITED BY SR SETTINGS 
:KT11-D IS UTILIZED 


3 eT rst DIGITAL wie 


K 

;(R6) IS TACK POINTER 

3((R6)) IS at LOCATION WHERE THE TRAP ORIGINATED 
sor "200 ~ TION RUN WITH ALL SWITCHES DOWN 


ise “1 OR os oma at OMODE CINHIBITS RUNNING 4K AS 32K) 
cae = fas tee Cxemcien)” 4K 


;SR S=1 OR up---INAiBIT (aut NORE ON — 

: ie f 

ie 1321 OR UP---INH 

3SR le=l1 OR UP---INH 

SR 11=1 OR a F ITERATION a AND INHIBIT TESTS WHICH 
;SR 10=1 OR i oh 

; initlat ae vd RESPECTIVE SWITCH TO A 1 TO INHIBIT 
: iH ni 

; ie 

E | td 0 af 

aoe 


i FRaP NULL OPERATION 
= RAP USED SCOPE LOOP AND ITERATION 


nae co tee 
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; TRAP CATCHER 





TRAP ENTRANCE 
Pg LOCATION 


RAP 
; TRAP TO PREVIOUS LOCATION 
* TRAPPED TO IOUS LOCATION 
; TRAP_ENTRANC. 

; TRAPP PREVIOUS LOCATION 






T TOUS LOCATION 
TO PREVIOUS LOCATION 
TOUS LOCATION 
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:T DT PREVIOUS LOCATION 

5 Thee T Se vroUs LOCATION 

i TRA cD 10 8 

:T TO PREVIOUS LOCATION 

i TRAPPED TG REV 

i TRAP TO IOUS LOCATION 

TRAP TO PREVIOUS LOCATION 
TO PREVIOUS LOCATION 

RAP 


TQ PREVIOUS LOCATION 
TO IOUS LOCATION 
Be niggpes tom 
a aot 
TRAP 
TO IOUS LOCATION 
TO PREVIOUS LOCATION 


; 10 PREVIOUS LOCATION 
TO PREVIOUS LOCATION 
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Tee BHP vrs tortion 
: TRAP 

:T 0 PREVIOUS LOCATION 
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3TR 10 PR 

; Age 
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;LOAD VECTOR AREA 
PFAIL 


230 


EMT 


a4 
SCOPE 


sLOAD STARTING AREA 
QeSTART 
IMPs MUSTART 
ie” asrstAT 


;DATA AREA 
.=400 


FOe 


; TRAPPED TO PREVIOUS LOCATION 
: ENTRANCE . 
; TRAPPED TO PREVIOUS LOCATION 


. HTRApPED TO Previous LOCATION 


; 70 PREVIOUS LOCATION 
; IOUS LOCATION 


‘peo 
; TRAP 
TO IOUS LOCATION 
HTREpPED 10 PREVIOUS LOCATION 
; TRAP 


TRAP 

10 PREVIOUS LOCATION 
i TRAPPED $0" PREV 

at TO PREVIOUS LOCATION 


; TRAP 
; TRAP TO IOUS LOCATION 
;TRAPPED TO PREVIOUS LOCATION 


weeewew 


;POWER FAIL TRAP 


sEMT CALLS 
sHIGHEST PRIORITY 
;USER TRAP 


; FOR SP 
iFoR’ Stack OVERRUN 
;ITY READER STATUS REGISTER 
;TTY PUNCH STATUS REGISTER 


Be 
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Disk COORE Ss pe EF WR 
sDISK ADDRESS REGISTER 


HCURRENT ROORE GS, REGISTER 
iy Ten BYTE ORBORESS OR CSR 


;HIGH BYTE DISK ADR 
;DISK ADDRESS REGISTER 


HOD CONT REGISTER cre 


;STATUS REGISTER 
sHTG ares rt OF CSR 


sKT11-D REGISTERS 


+e roREe rao aT SWITCH REGISTER SETTINGS 


age fg ue 


sDAT 


ip ae RTERRUPT VECTOR 


;SAF TO POINT TO CURRENT BANK 
;ADDRESS OF CURRENT ISAR 








3 
y 


“o 
to 
oe 


e 


aS EEN OE 


Bodebe 
eae 
Bo0e 14 
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SNKSTR: 0 
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nen: 


COREPT: 


MEMUT : 
TBANK : 


RSTRT 


START: 


STARTX: 


STARTI: 


ye 


pRB TART ADD USING INITIAL SR SETTINGS 


;RO=3 IF 11/45 
;RO=e IF 11740 
;RO=1 IF 11720 
;RO=0 IF 11/05 










; PC TO POINT TO BEGIN THRU CURRENT SEGMENT 
MORY MAP. THE FIRST WORD REPRESENTS 


Hay pean be EMEA Ea ten 


:SIGNIFICANT BIT REPRE 
77777 


;SET_UP STACK 
; RESTORE IF START AT 300 


;CHECK FOR MONITOR OPERATION 
31S THIS AN 11/40 


;RUN ALL SW DOWN IF MONITOR 


;STORE KT11-D SWITCHES 


;MAP PAGE 7 TO EXT BANK 


;SET UP CORE MAPS 
;SET UP 4K POINTER 


;BEING CHE FOR 
;SET UP FOR TIME OUTS 








; INITIALIZE SCOPE CALL TO KERNEL STATUS 
;RETURN FOR NO DEVICE 


;LOCK OUT INTERRUPTS 


;PRINT ROUTINE BUSY FLAG 


BL 


;THIS 1ST MEM WORD DONE 


UPDATE BANK POINTER 


INO 


at tia 
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ats 
ASL 
Be 
TST 
MOV 
MO 
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MOV 
INCB 


MOV 
MOV 


3a3 
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os 
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ro 


Sl 
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:NO INITIAL ZE COUNT 
“START LINE CLOCK 


i LPS FPR JHMIGITING RF11 DISK 


;PRESENT? 
;SET UP TRAP RETURN 


;WRITE CHECK/WRITE 
; INITIALIZE DISK-DAR, DAE 
; OF _TRANSF 


: OF START OF TRANSFER 
START RF11 READ OR WRITE 


;CHECK FOR INHIBITING TC11 DECTAPE 
;SKIP_IF SET 


: PRESENT? 
:G0 76 Exo ZONE ON INTERRUPT 
;START REVERSE READ BLOCK NUMBER 
sACT 11? 

: YES 


; INHIBIT LINE PRINTER? 
YES, GO CK NEXT 

:PRESENT? 

*DON’T CHANGE 200 IF NO SUCH DEVICE 
sRESET Aim START OF LINE PATTERN 


L 

: 

sLI TO POSITION BUFFER 

i TATERRUPT ENABLE, 

+ T 

*NO “T° BIT FIRST PASS 

: VECTOR TO CAUSE 


: 

“HALT ON A ae 

FOR 1/0 PROGRAM INSERTION 

: Co jEXPANSION 

sYES - GO SETUP USER 

*NO - MAKE ALL SEGMENTS INITIALLY NON-RESIDENT 


s INHIBIT USER/KERNEL OR 4K AS 32K? 
YES -.MAP KERNEL ASR’S 0-6 TO PA 


;MAP KERNEL O TO BANK O, RW 


K0e 


PAGE 2S 
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ph: 
USER 
Sen ® 


;INIT MAP POINTERS 
;CURRENT SEGMENT REGISTER ADDRESSES 
;CURRENT STARTING PC 


;SET KT11-D BIT 


;SET USER BIT IN SCOPE STATUS 


; INHIBIT PROCESSOR TEST 


; INHIBIT USER/KERNEL? 


a 
*YES - SKIP OVER 
s ] 
: 


NH 
ES 

MAP 

“PRIORITY LEVEL 0 


3C 


y EERE ee af 
ee River 
SaBBESRE sa 


pay ye Ga 


84, JUSREGL 

at 
ARO, R2 

their -40(R2) 


Ea eh eg ed oe 


a Ec CBee fe E 
Se ee 
ee 


D00S5U 





A ow 
2 BIT ON STACK 


ERR 


;SET INHIBIT BIT 


AL 
;CLE 


oe 


TRL APU 2 USER 


;RESTORE INITIAL CODE 
; TRAP STATUS SETUP 


’ 
;CHECK FOR 8K 
;CHECK FOR 1eK 


_) 
Atty a 
NS 


ecrremncmeenecri nat nee mere 


hh NG hh Od GO hd dh Gd 0G Gd Oh hd 8 8 OG dS a dd Od ed me 
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bee Gesee Bisebe 
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200 2 pope pe 
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000110 
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peoesereree EEE G § 
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ALC 
NOP 


NOP 


= 
wo 
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ASSS5 BBUS*SRS8S8 


am 
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w 





LO2 


08077770 ;CHECK FOR 16K 
08117770 ;CHECK FOR 20K 
9#137770 ;CHECK FOR 24K 
08157770 ;CHECK FOR 28K 
(phi ;RETRIEVE TRAP PC 


sas one -4,Re 


;DISCARD TRAP STATUS WORD 


;SET UP MAIN CORE POINTER 


a V0 


ie SET UP MAX CORE MOVE 
4) hs 
Be ae R WORD 

34 
DET3 
%.7 ,XFERS ;START 8K TRANSFER 
mob4 *START 4K MODIFY 
“7, XFERI2 >START 12K TRANSFER 
OO ERG a TART GEK TRANS 
mob12 teat 1k MODIFY 
“7. XFER2O START 20K 
mob16 :START 16K MODIFY 
“7, XFERCY START 
mobeo START MODIFY 
%7 , XFER2S staat 
Nope TART T euk 4K HODIEY 
#1 sal ART LOCATION 
4.7, MOVE G0 1b MOVE SUBROUTINE 
se 
#100000, %1 
%7 , MOVE 
aan 

“1 
47 MOVE 
#20000, %1 
47, MOVE 
“7 ;RETURN FROM TRANSFERS 


iy 

8 

#BEGINX+ 100000, DONE+60002 
#13 137, DONE 40000 


DONE+ 120002 
+100002 


” 
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BB 
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912737 000006 
000207 


a 


BCG face 


= 
o 


gape —— Cc =j= 
- = 

ata 

SIRS 


8 


177772 
175234 


177736 


175360 
77776 


ee 
sais 


175242 








M02 
move: MOY wi S//DoNese0000 


MOV SBEGINX+40000, DONE +20002 


MOD4: MOV #137, D0 
MOV SGEGINX+ZO000, DONE +2 
DET3: CLR aes 
MOV 86,004 
RTS 
-TTY TRANSMITTER PRINT VALUES 0 TO 377/ 
tyouT: cLR 10 ;INITAL DATA 
TYOUT1: MOV DATA2, JTTDBR sOQUTPUT TO DEVICE 
RTI RETURN TO MAINLINE** 
TYOUTR: MOV JTTCSR, TTSAV 
TSTB Ss TTSAV TEST FOR DONE 
ent a iow ATER Ler RETURN 
INC paTA2 *T REMENT Ba Hh 
CMP #400, DATA2 jTEST DATA FOR UPPER LIMIT 
BEQ Tyout T UPPER LIMIT SraRT OVER 
BR TYOUTI PIN REST OF DA 
sTEST OF LINE CLOCK, INTERRUPT FOR SS SECONDS THEN STALL FOR S SECONDS. 
tKI CLR aaT ime ;CLEAR LINE CLOCK TIMER 
BIS #100, OLKCSR 
BIS #100, a#PSR 
LK? Ru @aLKCSR 
BMI +4 
HLT ;FALSE INTERRUPT 
BIC aatKcsR 
LK4: ING aati sHERE ON INTERRUPTS 
CMP #3300. , 28TIME 55 SEC 
BHIS Lke :BR IF NOT 
BIC $100, 2LKCSR 
BIC #100; d8PSR ; LOWER PRIORITY 
CMP $3600. , OaTIME OME MINUT E YET 
BEQ LK1 YES RESET TIMER 
TSTB aLKCSR NO, SKIP TILL MINUTE UP 
I #200, ILKCSR ;CLEAR FLAG 
BR LK4Y 
TIME: 0 
SE PROCESSOR PRIORITY TO LEVEL OF LINE PRINTER/ 
jINTERRL pr econ Ys 2007 
#0, #0 sSTART OF LINE TO CURRENT 


cuneate. SEHART. OF LINE CHARACTER 


LP2: MOV CURPAT,@LPDBR >CURRENT PATTERN TO LINE PRINTER 





TSTB a@LPCSR 

a LP6 

RT ;RETURN TO MAIN LINE 
LPINTR: Br é ; TEST - FLAG 
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;RK11 pre TEST INTERRUPT LEVEL nih 


Be 
175206 BIT 
175176 Bre 
RTI 
LP?: HLT 
000117 LP&: CMP 
BEQ 
INC 
cose gg 
4 
Gro 
ane 
177662 LP3: HOV 
LP4: CLR 
175120 MOV 
TSTB 
BPL 
000137 CMP 
BEQ 
INC 
BR 
177612 LPS MOV 
BR 
RKSTAR 
175106 Toy 
175076 MOV 
vay wr 
175064 IRK: &BIT 
BGT 
HLT 
BR 
175042 BIT 
BNE 
175030 CMPB 
BNE 
° 
RKFUNCT: 
*RF11 DISK 
RESTART: 
174772 RFl: MOV 
ines OY 
Hi 
IRF:  TSTB 
nt 
HL 
BR 


NO2 


ane 
#100080, aLPCSR 
#100, ALPCSR 


CLINCT, #79. 


SOLPAT, #137 
LPS 
SOLPAT 


LP1 
#40, SOLPAT 
LPI 


DALLIMIT, IRKBAR * 
#ORDCT: PKUC 
JBRKFUNCT, IRKCSR 
#100200, JRKCSR 

+6 


RKSTART 
#37, 

RK1 

#31, IRKDAH 
RK} 


@#RKFUNCT 
rene 


SUC INT aR are Car co 


SERFUNGT oR SRF CSR 


ORFCSR 
. +6 


RFSTART 


iN ERROR 
ives, 1S ERROR SET 
ts BBE INTERRUPT 


cae anus poe we 


sag GENERATE CR/LF 
INCREMENT LINE POSITION COUNT 


srs! FoR paxt PATTERN 
‘Tee - 88 "OL a SET 


8 SEND TT YO LINE PRINTER 


TERN AND SEND TO PRINTER 
SENT 10" LINE PRINTER 
LINE COUNT 


:RESE 
*LINE FEED 
;START OF LINE PATTERN 


; INCREMENT START OF LINE 
;RESET START OF LINE 
;PRINT 


WORD TRANSFERS 


CORE BASE 
t TRANSFER LENGTH 
5 HRT TE. OR WRITE CK TO 
;RE TO MAINLINE 
; INTERRUPT 


DSK 


;DISK AT UPPER LIMIT? 


;CHANGE COMMAND 
;RESTART NEW TRANSFER OF DISK 


sa eae DISK - DAR-DAE 
sLENGTH oo F Ke eR CHECK TO DISK 
;RETURN oan nerd obe 

: INTERRUPT VECTOR NBOINTS HERE 


;RF11 READY NOT UP 


en eee eee’ 
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OSKTG. PLL MAIN 
1214 174740 sERROR 
12815 RROK Nor 
181 020000 174730 BI ,ORFCSR iYES-uRr E CHECK ERROR? 
lel YES-REL NURITE CHECK ERROR 
lel 003576 0 50 WRITE 
ae ERROR SET-NOT WRITE CHECK 
174702 
. ;RF-11 WORD COUNT NOT ZERO 
7 QO0003 174662 sDISK AT UPPER LIMIT? 7:2, 1724, 3728 
174658 174000 :AS FAR ON DISK AS HE CAN GO 
003576 


BOGE Recre OF DISK 


(Pegg =o 


NE. Woke Teas THE FORWARD 
RED DAT AREA 

checxth Por 

NUMBER IN T i: GRETTEN, CTRPE IS 

Ree BUFFER wr 





SP 


DORI UITPoee ow CANON aN NO NS 
saa 


rete S IN CSR 
ra 


4 ITE DATA 


4 003604 Bolo} er Rots 7 0 — ox 1 ease 
ae ah 1B” : eu 
18 TO FORWARD E OO foe 

1269 003612 012777 003612 174744 ifnoz: MOV NOZ,@TCIV ;END ZONE VECTOR SETUP 








174730 
174720 


ree ed ed eel and ed aed ol ed el ee ee eee 
PTE eS RRR PARAS BE 





Somme ae 


TT Se et ar ar a 


Dw NOW ew 


1 


ee et ee ete ee te ot to to 





174722 
174 
1777 
174660 


177700 


174612 





C03 
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TST TCST sTEST FOR END ZONE 
BMI at :AT END Sone? 
INCE  aTCCh :SET DO - NO DELAY 
RTI NO - WAIT Sons MORE 
FENDI: MOV aC aTCY tYES = CTOR 
BIC 2 104068, acm : OCK FOWARD 
MOV TCFIRST, TCEXPE 3C WHEN THIS BLOCK IS FOUND 
TCFIA: INCE aTccn iE T 0 
if 7 ON NEXT BLOCK 
TCFl: BI #100200, aTCCN ANY ERROR ON READ? 
HL : SET - FORWARD READ BLOCK 
BNE +4 ‘DONE FLAG OP 
HL i INT ERRUPT 
CMP QTCOT, TCEXPE OUR BLOCK FOR SYNC 
BLT TCF1A SOME MORE BLOCKS 
ae te PASSED THE BLOCK 
TCF2: MOV 8TCF3, aTCIV TOR FOR SEQUENTIAL READS 
INCB @TCCM D0 
ATI RETURN AND TEST SEQENTIAL BLOCKS 
“FIND SEQUENTIAL BLOCK AT FOWARD DIREC TION, 
tCF3: Br #190200 ,aTCCN = s TES AND READY 
HL at sFOWARD READ ERROR TC-11 
at : fase INTERRUPT ON ON TC-11 
CNP TCDT, TCLAST fa Bs. 
Beg R co ORIVE UN TO START OVER 
aTCDT, TCEXPE i 
ae +4 
TAS Roll F To SE IND NEXT BLOCK 
T INE WRITES 
TCFY: NCB oFCen 
XFENDZ: BR FENDZ ital LINK 
TARE TO REVERSE ZONE 
Sov ris me or SORT OERSE SEARCH 
Wey ket. TN 
I H TO TURN UNIT AROUND 
SFcen i ons 
RENDI: MOV +IE ‘atech SFUNCTION = RE BLOCK, REVERSE AND GO 
i Pr oreay SET Ue New NEW I TERRUST VECTOR 


RTI 
;WRITE FORWARD ALL BLOCKS EXCEPT 0 


TCWBK: MOV a Oe BLOCK VECTOR FOR WRITE 
eT T 
nova BlEWWDsb0, acon | 


BUFFER ADDRESS 
BLOCK 


;WRITE 





om os 
ee 


Basse 
7 
eS 


NOV 


MOVE 


Cs 


TCRI: 


177426 CMP 


0a 2 bas Pn fn PPh ph Fb Ph 


NIFERLNSFER VRBG 


174356 


as 


ak EGRURSON 


;F IND 


174330 tCR3: 


1 


174316 


mare} AeB2zRERS 


a a 
Seeeee Feeee F 

: 

=g*5 
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Rit 
174436 TCWB1: TS 
1 
100200 
| 
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} 
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iBY Bon A Che 


RETURN WHEN BLOCK IS WRITTEN 
argon Y ERRORS 
aT F3,aT ARCH BLOCK VECTOR 

aTFeen READ BL BGK 

:FIND THE NEXT BLOCK 
geno arc TEST FOR ERROR AND READY 
aa sDECTAPE ERROR ON READ BLOCK REVERSE 
‘ ALSE INTERRUPT FROM DECTAPE 
QTCOT, TCEXPE te IT OUR FIRST BLOCK 
TCRe iyES ~ 60 G0, TEST REST 
TCRIA BLOCK 
RENOZ S, Pass 6 0 END ZOE OnE BNO TRY AGAIN 


; OUR FIRST BLOCK 
STCR3, aTCIV ; iP T TO TEST ALL BLOCKS 
aTccn ; 


BAIT FOR NEXT BLOCK TO INTERRUPT 


TAL BLOCK IN REVERSE DIRECTION 


#190200, JTCCM ; TEST FOR READ AND ERROR 
a ERROR READING SEQUENTIAL BLOCK IN REVERSE 
° TAPE 
TCFIRST, ITCOT OTD HE BO LE 
x te - 60 T0 E tie ous TO RESTART 
are T, TCEXPE fete ats BE oCK IN REVERSE 
; ; IAL READ BLOCK IN REVERSE FAILED 
TORBK * THIS NE READ A BLOCK 
aTCcn i 
TS A NEW BLOCK 
ALL BLOCK 
STCRB1 av: Aa, Set UP INTERRUPT VECTOR 


ie 


an iB ts, BLOCK IS READ 
HST Er Fecha == 


CHECKS THE READ DATA BUFFER TC11 
CK SUM ON THE DATA 
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;SAVE THESE ON THE STACK 


3$ DATA 

ADDRESS OF READ BUFFER 
;END OF READ BUFFER 
sEVEN ADD 

:000 ADD -2°S COMPLIMENT 


;DATA ERROR TC-11 
;AT END OF FER? 
3NO - T ST 
;RESTORE THE REGISTERS 


sEXIT 


;THIS WRITE BUFFER LOOK THE SAME FORWARD OR REVERSE 


;DECTAPE WRITE BUFFER 
;DECTAPE WRITE BUFFER 
;DECTAPE WRITE BUFFER 
;DECTAPE WRITE BUFFER 
;DECTAPE WRITE BUFFER 
;DECTAPE WRITE BUFFER 
;DECTAPE WRITE BUFFER 
;DECTAPE WRITE BUFFER 
;DECTAPE WRITE BUFFER 
;DECTAPE WRITE BUFFER 


;DECTAPE WRITE BUFFER 


;DECTAPE WRITE BUFFER 
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;DECTAPE WRITE BUFFER 
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;DECTAPE WRITE BUFFER 
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ro 
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1 N ;DEC TAPE WRITE BUFFER 
1 N ;DEC TAPE WRITE BUFFER 
ied “yp 

ietg N ;DEC TAPE WRITE BUFFER 
161 N=N-1 

1614 -N 

161 N ;DEC TAPE WRITE BUFFER 
1e1 a 

1918 N ;DEC TAPE WRITE BUFFER 
a te 

1621 N ;DEC TAPE WRITE BUFFER 
1Ps5 N=N-1 

1 -N 

1 N ;DEC TAPE WRITE BUFFER 
i th 

1627 N ;DEC TAPE WRITE BUFFER 
16s8 N a | 

1656 N ;DEC TAPE WRITE BUFFER 
1631 N=N-1 4 
1632 -N 

1 N ;DEC TAPE WRITE BUFFER - 
1 N=N-1 : 
1635 -N 

1636 N ;DEC TAPE WRITE BUFFER 
a4 we 

1 N ;DEC TAPE WRITE BUFFER 
1 N=N-1 

1641 -N 

1 N ;DEC TAPE WRITE BUFFER 
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1 N ;DEC TAPE WRITE BUFFER 
164€ N ;DEC TAPE WRITE BUFFER 
1 ne 

1651 N ;DEC TAPE WRITE BUFFER 
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1 N ;DEC TAPE WRITE BUFFER 
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1 N ;DEC TAPE WRITE BUFFER 
i a. 
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HLT 
SCOPE 


; TEST UNARYS INDEXED 


MOV #-1, d8TEMP 
MOV up 


aS 

T #TEMP 
BEQ +4 
HLT 
SCOPE 
MOV #-1, J#TEMP 
MOV #10°%0 
COM C(O) 
TST JeTEMP 

Q +4 

HLT 
SCOPE 
MOV #-1, JNTEMP 
MOV #-10,%0 
INC 010) 
TST ae TEMP 
BEQ +4 
HLT 
SCOPE 
MOV #1, Q8TEMP 
MOV #-10,%0 
DEC D(O) 
TST aeTEMP 
BEG +4 
HLT 
MOV #1, J8TEMP 
MOV #10,%0 
DEC C(O} 
TST aaTEMP 
BEQ +4 
HLT 

MOV #1, S8TEMP 
MOV #-10, 0 
NEG 010) 
CMP #-1, Q8TEMP 
BEQ +4 
HLT 
SCOPE 


#1, d8TEMP 
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MOV #10, 0 
C(O) 
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1 TEST I INDIRECT RESSING 
: Inet i Io 
13s ee 29727 014742 125252 chp 88, #1 
10D He 
l SCOPE 
125252 014742 CMP #125252, 398 
1 BEQ +4 
l HLT 
Sas I SCOPE 
10 3737 014742 014742 CMP 388, 288 
sole 1401 BEQ +4 
1 j HL 
1 1 SCOPE 
2014 
sole , ae : TEST INSTRUCTIONS 
1 reege: 205 CMP algtes2, %0 
2018 1401 BEG 
19 1 HL 
e020 1 SCOPE 
125252 014774 MOV 8] asTEMP 
cies 014742 014774 CNP Heit 
2024 001401 BEQ +4 
ce ticen 1B0Gs See 
1 14 MOV a88, aac 
zoe8 pecs Wee tan a eed CMP 388; 8c 
006662 00140! BEQ +4 
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; TEST BIC INSTRUCTION INDIRECT 
MOV #-1,%0 
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; TEST SUBTRACT INSTRUCTION 
MOV slesese, “0 


;TEST ADD INDIRECT 
%0 


; TEST ves INDIRECT 


GO4 





MOV #-1,a8C 
BIC 088, dsc 
CMP aac, #52525 
BE +4 


CLR oO 
cop TBR eo 
BEG +4 
HLT 
SCOPE 
CLR aeTEMP 
ADD #125252, Je TEMP 
CMP wlesebe, aaTEMP 
Het 
MOV aaTEMP 
R00 stEMP 

TEMP, a1 
BEQ +4 
HLT 
SCOPE 


- 8-1, aeTEMP 
Br OsTEMP 
Q +4 
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2104 104006 HLT 

site 104400 SCOPE 

1 012737 125252 014774 MOV 8125252, JsTEMP 
2108 005137 014774 COM aaTEMP 

103 OS2525 014774 CMP #052525, Je TEMP 

ll 1 BE +4 

ill 1 HL 

lig 104400 SCOPE 

sis 14774 CLR aeTEMP 

115 14774 INC aeTEMP 

2116 000001 014774 CMP #1, J8TEMP 

117 001 BEG +4 

i 00725 ipiane Ck OPE 

tel 007260 005037 014774 CLR SETENP 

sige Wires Oe, ORE = OSAP 
eed 007276 001401 BEQ +4 

a! Su 

He ee tC imo SCOPE 

128 007304 012737 1 014774 MOV #1, J8TEMP 
2129 007312 005437 014774 NEG astEmMp 

1 5 177777 014774 CMP #-1, J8TEMP 

eae A 

1 1 HL 

e133 007330 104400 SCOPE 

; TEST RECT NG WITH INDEXING 

1s EET SUE AOS 

137 007332 027727 OOS4O6 125252 CMP 3B+2, #125252 
133 nore 001401 BE +4 

ci) dora 1onoD 

ele 00734 022777 125252 005370 CMP #125252, aB+2 

143 00735 Tohoge BEQ +4 

144 1 

146 1 SCOPE 

2147 027777 005356 005354 CMP 38+2, a8+2 

zt 001401 BEQ +4 

: ont 

1 ;TEST MOVE INSTRUCTIONS 

2153 017700 005342 MOV aB+2, 40 

1 125252 CMP #125252, “0 

1 BEQ +4 
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2159 012777 125252 005354 MOV #125252, ITEMP+2 
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160 014742 014774 CMP 288, JSTEMP 
16 1401 BEO +4 
l l HLT 
ibs 341 SCOPE 
2165 007436 017777 005302 005322 MOV dB+2, aC+2 
gibb 014742 014764 CMP 088, aC 
16 1401 BE +4 
2168 1 HL 
e163 104400 SCOPE 
17 ;TEST BIC INSTRUCTION INDIRECT WITH INDEXING 
172 007460 012700 177777 MOV $-1.%0 
173 GO74E4 04 005254 BIC a8+2, 40 
2174 70 020027 OS2525 CMP 40, #52525 
fie Ban tbat Ae. 
1 1 HL 
el? 1 SCOPE 
cies furans are He Ge Ree 
sie 16 hESese 14774 CMP #52525, JeTEMP 
ei8e 1401 BEQ +4 
1 1 HLT 
gicy 1 SCOPE 
185 
ti te || Sate Skee 
sie ae gots ace 
2189 BEQ +4 
2190 HLT 
ig SCOPE 
1 MOV #125252, “0 
135 Su8 aB+2 , %0 
195 CMP 70, #0 
1% BEQ +4 
1 HLT 
1 SCOPE 
MOV #125252, aNTEMP 
2201 SUB B, TEMPS2 
ooo ie t 
MOV & as 
SUB SEES TEMP 
T aaTEMP 
Q +4 
HL 
SCOPE 
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; TEST ADD INDIRECT WITH INDEXING 
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#125252, JsTEMP 
DA+6, JTEMP+2 
oeTEMP, #1 


; TEST UNARYS INDIRECT WITH INDEXING 
MOV 8-1, 087 


1, J8TEMP 
aTEMP+2 
aeTEMP 
+4 


#1, 087 
Sttnes 

#-1, JeTEMP 
+4 


8-1, J8TEMP 
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; TEST OF COMBINED INDEXING AND INDIRECT 


He 012700 177772 
i2SeSe 014752 


SCERSCRRRRR ecuRRRRRanens 


%0 : 
1’ aac 
26252, JTEMP(O) 
asc, #052525 


#- 
#1 


ae 


O-UMNTiNwr. wa 
oe td eta 


INEST NTT NTNT NTS: 


+4 


AS 


DBKTG.P 
010376 


aa 
ao 


Lad 
o 


Seee 


PnL RERERRRESRa ca aaa atu anaes eras easiness 


104400 


014752 


: ooiat OS2S2eS 014764 
1 1 
0410 


014752 


000125 


014752 


014752 


014752 


014752 


014752 


parse — 27(732) 14-OCT-76 16:30 PAGE Se 
BACKGROUND CPU TESTS 


CMP #052525, dec 
at +4 
HL 
sBINARY INSTRUCTI 
s INDEX NOIRECT ST OF PDP-11 
bona INSTRUCTION INDEXED 
#-10,%0 sMINUS 10 TO REG O 

CrP A¢O), soodes2 (A INDEX BY MINUS 10) TO #125252 
HLT COMPARE WITH INDEX FAILED 
SCOPE 
MOV #-10,%0 FOR INDEX 
CMPB ©: 8000252, A) A INDEXED 
BEG +4 
HL 
SCOPE 
MOV #10,%0 ; INDEX 
CMPB) =-«A(03, #000125 
BEQ +4 
HLT 
SCOPE 
MOV #10,%0 
CMPB 3s: #090125, ACO) 
BEQ +4 
HLT 
SCOPE 
MOV #-10,%0 
CMPB = ACO) ACO) 
BEG +4 

OPE 
MOV #+10,%0 
CMPB = AO); ACO) 
BEQ +4 
HLT 
MOV #10, x0 
MOV e+4,%1 
CMPB ACO), ACL) 
BE +4 
HL 
SCOPE 
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MOV 
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; TEST MOVE INSTRUCT 

; TEST BIC INSTRUCTION FOR INDEXING 
#10 
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HLT 


SCOPE 


: TEST ie ale 
C s00deSe, x0 
SE +4 


HL 
SCOPE 
Move 
CMPB 
HLT 


#125252, JeTEMP 
B.9e sTEMP 


; TEST — INDIRECT 


ened 


&- 1, og TEnP 
ibe, #177400 


Siepeee ceTeP 


eGgeeSe, SUTENP 


SR TENPs 
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BEQ +4 


HLT 
SCOPE 
CMPB «Bre, BB+E 
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BEQ +4 
HLT 
SCOPE 
;TEST MOVE INSTRUCTIONS 
C wPSESCD 19 
BEG +4 
HL 
SCOPE 
12108 112777 125252 002666 MOVB #125252, JTEMP+2 
1211 icb7 37 002626 014774 CMPB sé @STEMP 
iSiz3 1401 BEG 44 
12120 1 HL 
BS 1 1 SCOPE 
124 117777 4 MO 98+2, aC+2 
Be Er 1eerg? 14764 peas B, ast 
iSiue Sovoee oe 
a iSiag {bangs CEOPE 
;TEST BIC INSTRUCTION INDIRECT WITH INDEXING 
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cg fisle eg Heian 
lel 1401 BEG +4 
1e164 1 HL 
12165 SCOPE 
1 170 01 177777, 014774 MOV 8-1, J8TEMP 
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1 14 , aaTEMP 
l2eel2 . 
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; TEST OF COMBI 


aeTEMP 
He 
#1, deTEMP 
+4 


asTEMP 

+2 
OSTEMP, 8-1 
+4 


#1, d8TEMP 
aTEMP+ 

an! TOTEM 
+4 

8-1, a8TEMP 


SPR ae 


asTEMP 
+4 


#1, d8TEMP 
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SCOPE. 
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MOV #52525, ; TH 


;SET UP TO TEST THAT RO 
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; TEST JSR INSTRUCTION 
JSR %7,_TJSR2 


TJ 

Roe TIERS sri 
oe +4 
RTS “7 
SCOPE 
ccc 
ISR %7? O47 

a%b, STISRI+6 

8EQ +4 
is (6)+ 

s TEST NESTED SUBROUTINES 
SE ow? SuBRE 
BMI es) 
HLT 
BEG +4 
HL 
BVS +4 
HLT J 
oe 
SCOPE 


; TEST ROTATE ODD BYTE 


cc 
MOV #123456, TEMP 
RORB TENP# 
ay 
BVS +4 
Che #051456, TEMP 
BEQ +4 
SEOPE 
SCC ! 
MOV #123456, TEMP 
RORB  TENP+1 
BCS +4 
BV +4 
Af 
ci #1S14S6, TEMP 
Q +4 
HLT 
SCOPE 





 $PLACE PC ON STACK. 
i REeeR FOR CORRECT PC_ ON STACK 


; INCORRECT PC _ON STACK 
;RETURN TO IMST AFTER JSR 


STE EHS 
RETR age" 5 


;CLEAR CONDITION CODES 


;JSR OR RTS FAILED 
. 3JSR OR RTS FAILED 
* JSR OR RTS FAILED 
' 3JSR OR RTS FAILED 









;CLEAR “C" 
sROTATE ODD BYTE 
3;C NOT. SET 
;V NOT SET 


;ROTATE FAILED 
;SET C 

;C NOT SET 

;V NOT CLEARED 


;ROTATE FAILED 
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CcC 
MOV 
ROLB 


HLT 


ao 


CMP 
a 
HL 
SCOPE 


BABSeSanees SAB SASATgss ed ae 


; TEST THAT RO WASN’T CLEARED BY FALSE SELECTION 
#S2eSe5 


; TEST COMBINATION OF N, C AND V 





;ROTATE BYTE FAILED 


;ROTATE ODD BYTE FAILED 


;V¥ NOT CLEARED 


;V NOT CLEARED 


;SHIFT BYTE FAILED 










DBKTG.P11 PU TESTS 
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BACKGROUND C 


2088 013370 005067 001340 CLR ICOUNT NO ITERATION 
a " xr ge een enna HTT TESTS BS ae ofitt. NUMBERS WHEN SW11 IS SET 

13404 000167 001170 IMP 
Ea TEST ALL COMBINATIONS OF NUMBERS WITH COMPARE INSTRUCTION 

1 19 EOMPAR: CLR %0 
2 ; iy Baa we I cou 

1 a +4 
2901 Oi See . 177777 CHP 20,8-1 iar OPER Mr seater 
5305 1 Bpd308 the “9 YES ET, TO NEXT NUMBER 
eats laze on07e7 CMP2: COPE ane 
2907 ; 
2908 ;TEST ROTATING ALL NUMBERS 
SH GS Hee Bez sor, HIT UTIALIZE BASE NUMBER 
gals Gleeo fever GOOLE izrrr7 = te EEE ed eran 
e316 B19 OOO44E BR TSRT2A “WE ARE DONE 
sla Hea Siete? 000108 000104 ROTALL: foe e 

HB ie s 

13520 167 000050 ROL TEST 

re 1008) ot oa | 

1 1 Bet 425 3221 

1 102013 ‘+ :2s1, C=l 
327 0135% 1 HLT :2=C, BUT V=1 
pa E 34 

1 HLT e zi NOT EQUAL C, V=l 

ies ae ae 

i 104008 fat i ig *hor’ EQUAL C, Vel 

ee | Re BR SP ve 

ieee “i 000012 000006 ene TEST, REFF 

ra i sINITIAL NOT EQUAL TO FINAL 

013602 000000 





IOS 
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OBKTGB MACYI1 
BACKGROUND CPU TESTS 


ganas 
3 


177766 tehTeR eee 


“ 
S 


- 
£ 


388 
~ 


BARES 


PERERA nat ts 


ase 


es 


R 
— 


SEER SRSA RRUNOS THSNSD INOS 


PSEA TEA SACL LULL LUSERERERMAR ated casa utaik: 
REnIRES 


OOOSOOO OOOO OOOO OOOO OOOOOOOOOOOOO OOO OOOO OOOOOOOO0000O0 
ee ee ee ee ee ee ee ee ee ee ee ee 


SAS RASH SA SRSEEEEEE IPR GUAS SAS SASS DE UBBBSSSO™R i 


— —— et ee et et et ed = 
SESE Eeree = 
ee WwW NNNNNN = 













;ROTATE BYTE EVEN 


7 ae 
5 NOT EQUAL C, V=1 
3221, C=0 
is NOT EQUAL C, V=1 


3220, C=0 
32=C, BUT V=1 


;ROTATE BYTE ODD 


3221 
3221, C=1 
32=C, BUT V=1 


3220 

3220, Cal 

:2 NOT EQUAL C, V=1 
221, C=0 
ig NOT EQUAL C, V=1 
;220, C=0 








8 
s 
2 
z 
- 
vo 
t 


pare pores 27 


a 
ci 


;2=C, BUT V=1 


Baar 


RTS 
ROTEN1: SCOPE 


;ADD AND SUBTRACT 
;A+B=C, ae 


i 
; 


NUMBERS AGAINST FIXED NUMBERS 
QUAL BI 


a 
gt 
: 


S 
ma 
ge 


ARITST: INC 


T3 
4 


8 
soe 
i Se 
BRT 
34 


SRFRES 

Eatete! 

28 
Gani 


“AEPESBESI AG 
“28538 


NUMA: 
ARIEND: SCOPE 
; TEST COMPLIMENTING ALL NUMBERS 
CLR TEMP ; DATA 
TEMP+4 ; 
TCOM: se ;COMPLIMENT DATA 
TEMP, TEMP+4 cote 
+4 : TEST 
;COMPLIMENT OR DECREMENT FAILED 


TEMP ; INCREMENT AND TEST FOR DONE 
TCOM ;NOT FINISHED GO LOOP 


Bo hm pe Be he bm pa he te pe 


;TEST COMB (EVEN BYTE) 
CLR TEMP ;BASE DATA 

;REFERENCE DATA 

; COMPARE 

;COMPLIMENT OR INCREMENT BYTE FAILED 


Ei of oe 


3000 
pity 
ie 
oe 
zs 
ai 
e 
e 
a 
S 
ee 
eu 
S 
e 
eS 
spec 


;TEST COMB (ODD BYTE) 









LOS 
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DBKTG.P11 BACKGROUND CPU TESTS 
mS Ge Gee may ae ae se 
a ee Gees ee 
Ser HIG Gs HERES coos be TERS 
1 O14 1 : BEQ +4 
fg! 14, HLT ;COMPLIMENT BYTE FAILED 
14 167 OO00443 COMB 86 TEMP+1 
3064 014332 a4 000437 INCB = TEMP+1 
3065 BNE 
2067 
see ; TEST COMPARE ALL VALUE EVEN BYTE WITH ODD 
014342 005067 O00426 CLR TEMP ;BASE VALUE 
3070 ; COMPARE 





O14346 126767 O00422 COO42! TSCOMB: ges —e 


S 
2 
2 
8 
é 


MOS 
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DBKTG.P11 BACKGROUND CPU TESTS 





2072 14356 104006 HLT —- ;COMPARE FAILED 
3074 D136 104006 HLT a sV IS NOT = TON 
ure pt ieee rca HL z sv IS SET 
014370 062767 000401 000376 ADD #401, TEMP 
3078 O14376 2767 177777 000370 CMP #-1, TEMP 
14404 001360 BNE TSCOMB 
3080 014406 104400 SCOPE 
3082 O14410 012767 000010 000316 MOV #10, ICOUNT 
soea sTEST TO SEE IF 1/0 DEVICES WERE SELECTED 
3085 O14416 016767 164126 000026 MOV SREG2, CKWAIT 
3086 014424 005167 o000e2 COM CKWAI 
014430 032767 000371 000014 BIT 8371, CKWAIT 
3088 014436 001406 BE WAITS ; BRANC cH IF No DEVICES SELECTED 
D0 ran Halt INTER cee ARE SELECTED 
3092 014446 000001 WAIT 
3083 014450 000401 BR +4 
3094 014452 000000 CKWAIT: 0 
3095 o1y¥e4 104400 WAIT4: SCOPE 
3036 14456 012767 oO0400 o00es0 MOV #400, ICOUNT 
3098 TEST SWAB 
3099 O14464 012767 000200 177112 MOV #0200, TEST 
3100 14472 000367 177106 SWAB. Ss TEST 
101 014476 100001 BPL +4 
3102 O14S00 104006 HLT 
3103 014502 001401 BEQ +4 
104 014504 10400 HLT 
195 1 177072 SWAB Oté«éTES’” 
1 14512 100401 BMI +4 
3107 014514 104006 HLT 
3108 O1Ne16 001001 BNE +4 
3ii0 pt iese 1a CEOPE 
site ; TEST INATIONS OF SWAB 
113 014524 005067 177054 TEST NUMBER UNDER TEST 
3114 014530 005067 17704 CLR REF REFERENCE NUMBER 
3115 014534 7 177044 SWABA: SWAB TEST OPERATION UNDER TEST 
3116 O1SHO 26/67 177040 177034 CHP TEST, REF TEST SWAB INSTRUCTION 
3118 oie ONDE HLT : SWAB FAILED 
119 O1 177026 SWAB 2Sé«éSTESTT 
120 14556 005267 177020 INC s INCREMENT REFERENCE NUMBER 
lel 1 7 177017 NCB sc TEST #1. INC TEST NUMBER 
Lube 1 BNE SWABA "LOOP TILL DONE 
pt ie7 yt 004000 000134 MCV #4000, ICOUNT 


WWWWG 
oo +b 8-0 be 


: 96 9 3-06-96 96 9 EE EEE EE EEE EE EE EEE SEE 8 SE 9 9 EE EE EE a a EE EEE 









NOS 
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DBKTG.P11 BACKGROUND CPU TESTS 






EOL KE er CODE IN BANK/ 
eC TERRED IN Rt, ” CORE EXPANSION/ 


WIWWWWI WWI) 


ll eel el ae ee oe ne 
Ww 
ee 
oo 
a 
2 
pare 
jo ] 








yeO2 000240 TO ALLOW CORE EXPANSION TO PATCH IN JMP 
“GROUP OF NESTED SUBROUTINES/ 

135 014604 000207 SuBR1: RTS “7 ; ONE INSTRUCTION 

Ei ot 1 ppness pain Bo “7 oo 

1 14612 004767 177770 SUBR3: JSR %7 , SUBR2 ;TWO DEEP 

139 01461 RTS “7 

130 : 7 177766 SUBR4: JSR 22 , SUBR3 THREE DEEP 

3142 014626 004767 177766 SUBRS: %7 , SUBR4 FOUR DEEP 

Be ate reed 177766 SUBR& ge A SUBRS FIVE DEEP 

31 teat s 27 42" : ; 

314 -SCOPE AND/OR ITERATION LOOP FOR EACH TEST TIMES/ 

148 O14642 ? 163700 SCOPEC: BIT W200, SREGE ; INHIBIT PROCESSOR TESTS? 

149 14650 1 BEQ +10 : NO 

} 1 CMP (SP)+, (SP)+ 

aie ot py PooeS ASRGAB sca66e Bit $40000,SREG2 © iYEeT SR FOR SCOPE 

3 a 1012 BAe SCOPEB’ NES, 

3154 14670 032767 OO4000 163652 BIT #4000, SREG2 so TEST FOR ITERATION 

size Biubae Borges ooonz6 RS BOCES coat TERUMAL KURT Couner To rem MIGER 

31 14 0908 BPL G Ae ae 

31 1471 googze INC OPEF 

3159 014714 016716 SCOPEB: MOV RETURN, aSP 

aie Ols7ee eas 1 SCOPEG: fA SCOPEF CLEAR 

3ibs 14 niet anne * MOV 3%, RETURN *SAVE SCOPE RETURN POINTER 

3163 014732 O0000e2 RT ; RETURN INLINE-NEXT TEST 

ib 14 goo409 ICOUNT: ITERATION COUNT 

165 O14 SCOPEF: 0 *COUNT LOCATION FOR ITERATION LOOP 

aie? 014740 900000 RETURN: 0 ADDRESS OF LAST TEST 

168 FIXED VALUES FOR USE IN TEST/ 

3169 O14742 125252 B: 125252 

3170 O14744 014742 B ADDRESS OF B 

a7 014746 

1 14 +] 

173 014752 A =} 

3174 014754 014756 At4 

17% ; 014756 3 

3175 et beases ti ADDRESS OF A+10 

3178 014762 O52525 052525 

180 “FOR STORAGE 

3181 014764 o00000 é; 0 

18 014766 014764 C ADDRESS OF C 

183 014774 “=C+10 ' 








B06 
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OSKTG.P1i BACKGROUND CPU TEST 


1 14774 TEMP: 
ig Bre Bt EMP sADORESS OF TEMP 
1 . =TEMP+6 . 
1 gis OI TEMP+10 ; ADDRESS OF TEMP+10 OR “D” , 
: 1 0: 0 
1 s SUBROUTINE TO INIT! ze ALL PAGES TO NR 0, 1 PAGE, UP/ 
12? 1 10146 ARALL: MOV =( » SAVE ReCtSteR s ‘ 
1 1501 Dea MOV Res (Res 
i 1S0le 01 MOV RS. -(Rb) 
13 15014 012701 000536 MOV SIPORTAB,R1 R 1 HOL ae: oF ¢ CURRENT POSITION 
1% 015020 012703 000010 NRLOOP: MOV #8. ,R3 ip 
ai 615024 Ol1210e2 MOV (RiS+,R2 nee OF PDR OR 
is g1s02% es Rae Pa! oft OR THIS MODE 
1 Rl.8 SOREND CK iol 
1 BLE NRL tETEAR ALL ALL i® NEXT MODE IF NOT DONE 
r MOV (R5)+, 
1 MOV (R5)+; 
l MOV (R5)+;RI 
1 RTS “”7 
TCT ST RAL(S LEFT OPEN IN TABLE FOR EASY PAICHES/ 
EnTSRV: sus GET CALL 


; SAVE Orr ser ONLY 
;POINT_TO OF ADDRESSES 
;JUMP TO DES ROUTINE 


;PATCH IN ADDRESS OF ROUTINE 


;ERROR PRINTOUT 
;END OF BANK 


ie FEI TOeS AGAIN 
ie Ne Sac 


wna 
WITSHESRER 
fae 


SARS AS SOU NDDISANSSSoursohesun Semen 


SI) 





Bre Poo B24 hs hs G2 OO B= eo = BS 


Brg 538 3sp) 3 © nae BIT oeFaTus ON STACK 








Rear ET TEE CORERERRRRR CEC CORCUNCr Cenneserer rsa Eee 


*o 
= 


porn CER) de fon secree :30 PAGE 69 


He as ~ BOOSH EOBIA: 


163344 





- 
ru 
- 
T 
A 
= 


163330 


TTT 






= 






163132 
1631 
163112 NXTSEG 
1631 
1631 
1 
1 
5 27 if 
S32 600 if 10 
BS BB om 
2h ' 
0 013737 000570 000572 


Biased te See foatethat atat tata 


SIRS pIRTABATSSRSLER 


MOV 
IT 


ash ta 


| 





CO6 


a ael4 
#SREG1 






CORE EXPANSION INHIBITED’ 
;YES, SKIP 


wd — 


7 #SREG2+120000 
— 


E Steacez 0000 


8BEGINX 


SBEGIN, (SP) 





SS IN BANK 0 
ERENCE CURRENT ASR 


Bie ees 


;SET PREVIOUS ASR TO NR, BANK 0 
;UPDATE POINTERS TO NEXT SEGMENT 


aes 






BAe ie tft PAGE 70 


163002 S8NKTST: 


PexTeePll 


sd 


~4 


Rca e eee 


oO 
a ee ne ee an ee an ae ee en a ee ee ee ae ae ee en ee ee ee be 0 0 0 0 0 0 Fe 
> 


ep umn eer tet 


BEBBEBEs 
Ons 


P=) 2 hash oh <— 6 oO ft be 
-~ 


anaes 


j Ene 


oO 


= 


| oe 


Sete SSS Smee eS ane eS Sam tee 


ae BagagoRs == 
R Ena i 





hb be 


of 





Qt B= tes Bo he 


Bro 









;CLEAR TBTT VIA RTI 


;TTY OUT SELECTED 
;YES, NO ASTERISK 


;WAIT FOR TELETYPE 


;MAP KERNEL SEGMENT 2 TO BANK BEING LOOKED FOR 


OTE SES ETE OS sn 
;R2 ADDRESSES NEW BANK THRU KERNEL ASR2 


;FIRST ASR CHECKED IS USER ASRO 


$ Vv 
YES, DO'NOT CLEAR ° 
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1 Backee CPu TESTS 
161% 12777 162366 MOV 877406 , 2KPDR2 
161 1 MOV 840000; R1 
16149 MOV $7630,R3 
iis ae oe 
161 1 E086: tet IN, (SP) 
ne 1 re 5438 MOV (SP), BAKSTR 
161 RTI 

-RTT EXECUTED WHEN TRACE IS ON/ 
016162 TRTRP: RIT 

sENTERED WITH TEM TRAP 

> PRINT THE PC+2, 
01 PRINT: TST PRTON 
o} BEQ + 
i Bae 
1 BIT SR, 820000 
1 BEQ “+4 
r BR cK 
1 MOV (6)+, SAVPC 
ot OP (6) 3 ‘ 
1 Sov asBOTPSR 
tf sa A PTEMP! 
1g ne %7 , PROCT 
1g JSR %7" SPACE 
1g MOV PTEMP1 
i _— 
1é aoe 1 
1g JSR ,PROCT 
i sev RetDRN TEMP 1 
16 J 55 PROCT 
1 CK: TST SR 
16 +4 
1€ HALT 
ig R PRTON 
if SAVPC: 
Ole 





povome 


016354 0 000006 
pieaee ree ® 

1 ? 000140 PTEMP2 
siping 7 000132 iP PTEMP1 
1pipS 000126 PT 

O16406 006167 000120 ROL PTEMP 


(HLT) 
STATUS REGISTER, AND LOCATION IN BACKGROUND 
; CHE FLAG 


o1sseo PROT: HOV. ie Pres NUCLEAR RY FOR COUNTING CHARACTERS OUTPUT 










CK PRIAT ON 
;IF ANOTHER HALT IS BEING PRINTED, SKIP THIS ONE 





His PRIORITY T 
ST a 10 INTBIT ” PRINT OUT 


Bi 
INH IT HOLT 
va 0 t Ne 
TORE ST cont 


Ta Faicine. Pose AND LINE FEED 


pono a Fal 


_ PROCESSOR STATUS 
;PRINT PROCESSOR STATUS 


i CK eh re nat SWITCH 


eva Ba ER 





ek ZE CARRY FLAG FOR ROTATES 
CK BIT 15 OF NUMBER 





F ONE 
ROTATE LEFT MOST OCTAL TO RIGHT END 





NACY11 one > 7e6#90 PAGE 7e 


ROL 
PRF ST ARRY 
P.WAIT: ist cs Batt FOR TTY READY 
161754 T sQureut NEXT CHARACTER 


DEC 
: ; BRANCH IF NOT DONE 
RT “7 F NOT DONE 


Gath CHECK Fog BREVE OUSLY SE RO 
s INITIAL Ze FLAG 
i RBTAYE NeXT CHARACTER INTO RIGHT END OF REGISTER 


Coal 
“p 
~ 


oe 

bP 9 
o 

£ 

— 

Tw 

3 


-_ 
i | 


;STORE CARRY 
sLOAD DATA INTO R3 


SPM o'tkcffchunwaekt DIGIT 


;CONTAINS VALUE TO BE OUTPUT 
> SCRATCH 


bs 


4B 
Gea SASSER RN 


acnsenienaenas 


Be > ae fe Bm ee Fs is ae Pan he Pwo har Ba ee Pe 


a 
| 
| 


;WAIT FOR TTY READY 


;OUTPUT A SPACE 
; RETURN 


a8 


ee ee ee 


161612 
RAO ISS EY OMIM YO HR 
: fe Te ee 


12, 3TDBR ;OQUTPUT LINEFEED 
igi, *, ; RETURN 


Gee Ents 
Re) FSGS & 


Be Geo pene fan bee fat ee 


ARES sO Pa Py 
iy ;STORE STACK POSITION 


iSThcx’ 1s, SAVED HERE 


: MOV SAVRE, %6 Rest STACK WHEN POWERING UP 
MOV (6)+, a824 


TRT, 824 


: 
: 
a 
: 
: 
ea 
a 


Gs Ps te Fe GF 


—RERREES 


ooo 
— = 


8 








GO6 
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DBKTG.P11 BACKGROUND CPU TESTS 


ecw Ng faa SGN Fa Scum 
166 167 161720 JNP ° RSTRT ; 


sRETURN TO MAIN LINE 
9 016676 000207 USER: RTS “7 ; OVERLAY R ROUTINE HERE IF 4KW 
379 017760 .217760 iw Di oe 


71 
3472 017760 000000 KSTACK: 0 
35 000901 END 











eSes* 31888 


2511# 


e733 = e756 
3297% 3299%  3304% 
3303% 3332 
3345# 
2471# 2479% e49S# 


6 


HO 
At 
1106 
* Bb 
2654 
894% 
ie 


sls 
1 
1104 
3275 3358% 
ne 
53% 
890% 
3295 
3278% 
171 
1950% 
1121 
1 
1 





pe 
gm S825 Se ikeet & 
Hae Giekh Ben idee: sf x 
4 See Ses 





T- 
NCE 


OE CSP ES Src RUN TRE Cia eRe ESO Cer eA ee ea 


'REPEREN 


151 


014752 
114 

1 
4070 
742 


Sadeeee. State 


peer 


BESSUEE Bepee y ganauseeet 









I06 


Rass neReNeRGS 
Ree Rn ateeeneets 
Bat See a 
BEE SM Rit as 


SoS rey ees 3 
macmaaenencaany & (peas 
BSC ST SS : : 
suger & 3 
5 | SSREEoERS Bs ted fq 
Hees «|6CU CU 


3329-93328 
3216 


3215% 


3270 
32418 
ze 
* 
i 
# 
728 
935# 
1188 
968% 
1152% 


& 


B Siaaoaeneeeaenes 
HU En nS iy Ele Gaeidoneterssad 


sgvana on acipone-patan cheese Dale us SGP RRR ESSER aN ENEOEE 


geet saa Si | a 





ang SD eEAOSE REFERENCE TABLE’ => USER SYMBOLS 
32318 


os _—--—- 









Ba DPORE NMS ST RACER NER 


vat nad he al 


Sra nye ieee Muu 


ome Deen Kee Reems Kee Reon Keen Koo Roe Kae Ron kon hoe eee ee ee a ele) 


woinalea tno ta st Sagtauhe-tngae 


II so 


SUbRgebnes a SaranweRgcoRsr ue 


cee ASRS SSSSSSSSS 


! 
i 
i 
ag Siar Repay Saar na pegeeuee ak 
eS 


FF FFF HOUND SGOSSGORACRRR 


SYST ERAS IP RE ATR SHUR CRT eS 


I oo pe 





; at g Sop acerniana asad gaeseneets 


4 Bs STE A a 


ploelvul-shagtaeicalantow tard 


jE I te a rt 


erivacenSqetadoanSoatantarheg 


ad eh od oh of og od TUNA DOD.00 D500 CR ARRAS 


JO6 
i803" 
1091 


eae" 
1089 


9} 
ie + Sy RAR RARE 
: 


ee 


Fut cuon es SEYPREMESNUEESE. 


DSKTGB MACY1I 27(732) 


DBKTG.P11 


NODEV 002314 











DSKTGB NACY1I 27(7 


DBKTG. P11 
* 01 
NALOGP 18020 
NUMA 14154 
G 
OLDBNK 
PATCHI= 000000 
par 
par 


PC 
PFAIL 016634 
6530 


Pre Ol 
Fioc leaps 


5 


a 


at 
RRSRES 


apenga gan 


RARR 
a 








REFERENCE FRBLE’=+ USER S~RBOLS 


oe 


Rane geaoes 


w 


Ay 
—— 
ow 


soo ogee 


# 
: 


ene 


z 


ra 
Seoe 
ee 


— Wee y = 
WW) Hs 
—— em 
Ne me 

Meese KK we 


3 
* 


_ 
e 


SeRES 


— 


- 


Se? SEE 


Laoneris 


31918 







KO6 


O14# 016% 128% 138% Pt 3e84* 3293% 3370% #3377% 
ioa4 ri 08% els eee 423% 3425 34308 
S426% 342e7% 34318 © 
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ad of pets aed ome 

Rath = bose Be AH 3 us 7 17% eB Qube 947% 

Rl =7000001 ee a 
3337% 3341 3353% 3355 

/Re =000002 sists 2oce ante zane 986 993% goose 997% a5 7 

RS =%000003 eH ¥% 4 # 994% 995 996% 3193 3196% 3200% 3203% 3339% 3340s 
s34ee 3354%  3356# 

RY =~%000004 egge P 

es =%00000S 5998 

86 =%000006 Bois 835% 84ex 1013 3191% 3192% 3193% 3203 3204 3205 3285 3286% 3287% 

SAVRE 166S4 * 34618 3462 

SCOPE = 104400 S878 1808 1814 1820 1826 1833 1840 1849 18S6 186S 1873 1880 1887 
ae a ct et et 
ri 210s elle 2119 eleb 5h 2140 2145 2150 21S7 2163 2169 
ci, Hes S13] lag Baas a ee cy ake 
2364 2370 2377 2382 2389 2396 2404 e411 2418 2425 2442 24S0 
2458 2467 ers 2483 2491 e499 2507 2515 ov eote2 es4 2548 oa 
mi ee Gl Bl ER Ge Bo Bl Bh Be ba Be Be 
a ae a ae a ne 
3066 3080 3035 3110 3l23 

SCOPEB biveag Se 31598 

1 giiee 
1 so4v# 863i 158% 3161% 31658 
SCOPEG 014722 3155 3157 31618 


_ 
Se 

xs 2 
SSBB Tine 
ss ss 


SOLPAT= 003156 See + 11518 
7—_— ££ 
SPACE 016536 3381 3384 
SR... = 177570 gous 837 
SREG1 O00546 # 860% 
SREG2 000550 oeite e 
3261% 3317 
SRO 7898 bY 
START He 
erART 1 838 ee 
STRTCB 1054 10808 
STRTY O0eS04 1057 «10678 
ST3 aes 9le 914 
ST4 001 919 9288 





ally MACYL1 27(732) 


DBKTG.P11 
= 01516 
) vaste 
Ss 001644 
sTs 1754 
SUBR i 
1ue2 
SUBR6& eas 
Sek len 
TCBA oo0sS62e 
TCCN oooss2e 
Teer reat 
1 
TCFI 003604 
TCF1 003654 
TCFIA  O0036S56 
res 003716 
TCFY 004000 
TCIV 000564 
TCLAST 003606 
TCOM 014170 
T A sae 
T 14304 
TCRBK 904270 
TCRBUF OO044eD 
TCRB1 OO04326 
ae fae 
Teale Oo 
TCR3 004214 
aad aT 
= 
Test = Dooup 
TCSTA OO0SEE 
TCWBK  OO40S6 
TCWBUF 004420 
rel 004110 
rey Oona 
= 000412 
TEMP athe 


ae be pe = FH 


949 
em 
fee 


1388 
1408 
31428 


11S8 
83c8 
8158 

ls 

1# 
8138 
12668 


WWUt) 


pal 


-_ 


ARSE 


aokieceh 


sehen 


Es Ses = 


eae 


9368 


8 


BRS 


seve 


ar 


? 
geo 


aes00h, 


SS 


2 
2 
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CROSS REFERENCE TABLE -- USER SYMBOLS 


1274 


14018 


Bey 


1289* 


MO6 


1311% 


Bae 


1318% 


3451 


1873 


1358% 


1322% 


1306% 1315 
1377% 

1359 

1330% 1346% 
1870 1875# 
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